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Objective
The authors investigated correlations of estrogen-receptor and progesterone-receptor with
conventional risk factors as well as histopathology in patients with primary breast cancer.

Summary Background Data
Immunohistochemically determined hormone receptors have gained importance as
prognosticators in primary breast cancer, but their definitive role has not yet been evaluated.

Methods

Tumor samples from 299 patients were examined for estrogen and progesterone receptors by
biochemical and immunohistochemical assay. Correlations with established risk factors (tumor
size, lymph node status, menopausal status, grading including subfactors) and histopathology
were analyzed.

Results

The estrogen receptor, determined by immunohistochemical method revealed positivity in 80.6%
of patients; biochemical measurement yielded 76.2% positive results. The progesterone receptor
measured by immunohistochemistry yielded 61.3% positivity versus 55.8% detected by
biochemical analysis. Invasive lobular, tubular, and ductal invasive carcinoma with prominent
stroma content (‘‘scirrhous carcinoma’) rather than ductal invasive carcinoma was more
frequently estrogen-receptor positive with immunohistochemistry than with biochemical assay.
For progesterone receptor, the same pattern of positivity was seen with immunohistochemical
assay. With progesterone receptor determined biochemically, ‘*scirrhous” and lobular carcinoma
showed positive results in a lower proportion than invasive ductal and tubular carcinoma.
Significant correlations were observed between the estrogen-receptor status, the histologic
grade of malignancy, nuclear polymorphism, and the rate of mitosis with both methods (p

< 0.001 respectively). Different correlations were found between tumor size, menopausal status
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and estrogen receptor status with both assays respectively. For the progesterone receptor
status, immunohistochemistry yielded significant correlations with the histologic grade of
malignancy, nuclear polymorphism, rate of mitosis (p < 0.001 respectively) as well as growth
pattern (p < 0.01), while biochemical analysis revealed a correlation with nuclear polymorphism
(p < 0.05).The correlation analysis of both components of the immunoreactive score revealed a
more significant impact of percentage of positive cells than of staining intensity.

Conclusions

Immunohistochemistry detected a closer correlation between prognostic factors and receptor

data than biochemical analysis.

Primary breast cancer includes a variety of subgroups
with highly variable biologic validity. The following pa-
rameters served for prognostic evaluation: locoregional
tumor spread, histologic tumor type, malignancy grad-
ing, and estrogen (ER) as well as progesterone (PgR) re-
ceptors.

While controversial data have been reported with re-
gard to the impact of the biochemically determined es-
trogen receptor,'® the progesterone receptor is widely
acknowledged as a relevant prognostic factor.”® With the
recent development of monoclonal antibodies against
nuclear estrogen and progestin epitopes®'?immunohisto-
chemical measurements have increasingly gained mo-
mentum, and several groups have studied their prognos-
tic relevance.'"!2 Clear benefits of this technique are visu-
alization of the receptor protein to disclose tumor
heterogeneity, independence of receptor-masking estro-
gens of endogenous and exogenous origin, no interfer-
ence of data with receptor-blocking substances, and min-
imal tumor quantity required for analysis.

The main goal of the ongoing prospective trial was to
evaluate the correlation of immunohistochemically de-
termined steroid receptor levels and histopathology. Spe-
cial emphasis was put on the progesterone receptor de-
termined by immunohistochemistry and the histopathol-
ogy of the tumor, as scarce pertinent data have been
published so far.!' Another focus of this paper was to
study the correlation of both measuring systems with the
commonly employed prognostic parameters of breast
cancer. In addition, we wanted to assess the role and
validity of subfactors applied for immunohistochemical
scoring.

MATERIAL AND METHODS

Material for this study was collected from 299 patients
with primary breast cancer operated on at the Depart-
ment of Surgery, Hanusch Medical Center, Vienna. The
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patients ranged in age between 32 and 92 years (median
66 years). The ratio pre- versus postmenopausal patients
was 1:5. The estrogen receptor was determined by im-
munohistochemistry in all cases, and in 240 cases a bio-
chemical analysis was also performed. Progesterone re-
ceptor data by biochemical analysis were available for
242 specimens. Immunohistochemical determination
was performed in 168 biopsies due to the only recent
availability of the method. In 130 cases, data determined
by both assays were available. In 38 patients PgR-DCC
determinations had not been performed due to small tu-
mor size or other technical problems.

For biochemical analysis of estrogen and progesterone
receptor levels, we used the dextrane-coated charcoal as-
say (DCC) and Scatchard analysis.!* A minimum of 0.5
mm?> of the extirpated tumor was immediately freed
from surrounding connective tissue, snapfrozen in lig-
uid nitrogen and stored at —170°C. The assay was per-
formed within 1 week past surgery in all cases. The cut
off point for positivity/negativity was established at 10
fmol/mg cytosol protein. All biochemical assays were
performed by one investigator (JS). The cooperating lab-
oratory complies with the quality requirements of
EORTC.

For the immunohistochemical assay (ICA), a slice of
tumor tissue was frozen in liquid nitrogen immediately
after surgery, cut in 5-um sections, mounted on glass
slides, and fixed in 3.7% phosphate-buffered formalde-
hyde. All further immunohistochemical staining proce-
dures for estrogen and progesterone receptor analysis
were performed according to the instructions for the es-
trogen receptor (ER-ICA kit, Abbott Diagnostic Divi-
sion, North Chicago, IL) and the progesterone receptor
immunohistochemical assay(PgR-ICA kit, Abbott Diag-
nostics).

Estrogen and progesterone receptor positive cells pro-
vided along with the above test kits served as controls.
They were treated with anti-estrogen receptor and anti-
progesterone receptor antibody and control antibody, re-
spectively. Specimens yielding positive results with the
primary antibody did not show a positive reaction with
the control antibody.



Vol. 218 « No. 1

Classification of staining data with the help of light
microscopy was done semiquantitatively by using an im-
munoreactive score (IRS).!

The IRS ranges from 0 to 12 points and is formed by
multiplying the values of the subfactors, which are
judged independently. The percentage of tumor cells
with positive staining (PP) was graded from 0 to 4 points
by estimation; 0 points means no positive staining, 1
point is given for less than 10% staining, 2 points repre-
sent 11-50% of staining, 3 points 51-80%, and 4 points
indicate that more than 80% of tumor nuclei show posi-
tive staining. Staining intensity (SI) is scored as 0 = nega-
tive, 1 = slight, 2 = moderate, 3 = strong. In case of
heterogeneity of SI within the tumor the most predomi-
nant staining intensity is scored.

At least 200 cells were counted for each tumor speci-
men. The results 0 and 1 were considered as receptor
negative.

All sections were embedded in paraffin and stained
with hematoxylin-eosin for histology. The evaluation
was performed in line with the classification of the
World Health Organization'? at 40-fold magnification in
the high-power field.

A previous report'¢ expressed a certain bias with re-
gard to steroid receptor data due to a prominent stroma
content in ductal invasive tumors. This particular fea-
ture was classified as “scirrhous carcinoma” and a possi-
ble impact in our study was evaluated separately. Other
histologic tumor types were excluded because their
stroma content may have been related to the tumor type.
Staging of tumors was done according to the UICC classi-
fication of TNM.!?

Tumor grading was based on the criteria of Bloom &
Richardson.'® Data obtained by histologic evaluation as
well as by immunohistochemical receptor determina-
tion were read by two blinded pathologists indepen-
dently, who were unaware of the results of the biochemi-
cal assay procedures. Interobserver reproducibility was
97% for histology and 95.6% for immunohistochemistry.

Lymph node involvement was classified as negative or

Table 1. COMPARISON BETWEEN
IMMUNOHISTOCHEMICAL AND

BIOCHEMICAL ER-STATUS

ER-DCC

ER-ICA Negative Positive
Negative 32 (13)* 13 (5)
Positive 25 (11) 170 (71)

* Number (%) of tumors.
Total number = 240; Phi-coefficient = 0.53, p < 0.000001. TAU-C = 0.44,
p < 0.000001.
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positive. A positive lymph node status was subdivided
into various categories: 1-3 positive nodes, 3—10 positive
nodes and 10 or more positive nodes. The tumor diame-
ter was measured on the gross specimen.

Intraductal carcinoma was excluded from this investi-
gation. Patients were defined as postmenopausal when
menstruation had been absent for more than a year.
None of the patients had previously received hormone
receptor blockers.

The following factors were subject to correlation analy-
sis: tumor size, lymph node status, menopausal status,
grading including subfactors as well as histologic tumor

type.

STATISTICAL EVALUATION

For basic data description, the common statistical pa-
rameters such as frequency and percentage are given.
Correlations were quantified by Kendall’s tau-c and
tested according to Brown and Benedetti;?° 2 X 2 table
correlations were quantified by the phi-coefficient. Both
coefficients vary within the range of —1 to +1. While +1
designates full agreement (i.e., positive correlation), a co-
efficient of —1 reveals full inverse agreement (i.e., nega-
tive correlation); 0 expresses no correlation at all. Con-
tingencies in tables of nominal variables were tested by
Pearson’s chi-square test, in the case of 2 X 2 tables
Yates’ correction was applied. All significance tests were
performed two-sided at a level of alpha = 5%.

RESULTS

Localization of receptors with ICA was restricted to
the nucleus of the tumor cells in all cases of positivity. A
total of 76.2% of all samples were estrogen receptor posi-
tive versus 55.8% of progesterone receptor positivity as
detected by DCC. Immunohistochemistry revealed
80.6% positivity with ER-ICA and 61.3% with PgR-ICA.
This corresponds to 84.2% of concordant findings for the
estrogen receptor (phi = 0.53, p < 0.000001) and 71.3%
for the progesterone receptor (phi = 0.41, p < 0.000001)
(Tables 1-2).

Correlation analysis of the two different assays by use
of Kendall’s tau-c revealed a highly significant correla-
tion for ER-determination as well as for the PgR-deter-
mination (ER: tau-c = 0.44, p < 0.000001; PgR: tau-c
=0.35, p < 0.000001).

Histologic Tumor Type

The receptor distribution in the respective histologic
tumor types is illustrated in Table 3. Mucinous carci-
nomas were predominantly receptor positive while both
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Table 2. COMPARISON BETWEEN
IMMUNOHISTOCHEMICAL AND

BIOCHEMICAL PGR-STATUS

PGR-DCC
PGR-ICA Negative Positive
Negative 36 (28)* 15 (11)
Positive 22 (17) 57 (44)

* Number (%) of tumors.
Total number = 130; Phi-coefficient = 0.41, p = <0.000001. TAU-C = 0.35,
p = <0.000001.

patients with medullary carcinoma yielded receptor neg-
ativity with all methods.

However, the number of these tumor types was too
small to yield conclusive results and they were therefore
excluded from statistical analysis.

The overall incidence of estrogen positivity was higher
with ICA than with DCC; all histologic entities were
more commonly receptor positive than the ductal inva-
sive NOS (not otherwise specified) tumors.

On the whole, no significant association existed be-
tween estrogen receptor content and tumor type. This
was true for both assays (ER-ICA: p = 0.41, ns; ER-
DCC: p = 0.63, ns). While the distribution pattern of the
various histologic tumor types determined by PgR-ICA
was similar to that of the estrogen receptors determined
by ER-ICA, PgR-DCC yielded a lower percentage of posi-
tivity for the categories ‘scirrhous’ as well as ‘lobular’
carcinoma as compared with ductal invasive carcinoma
and especially tubular carcinoma, which showed the
highest percentage of positivity with all methods. How-
ever, the progesterone receptor showed no statistically
significant association with a specific histologic tumor
type (PgR-ICA: p = 0.17, ns; PgR-DCC: p = 0.22, ns).
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Histologic Tumor Grading

There was a highly significant negative correlation be-
tween receptor positivity and degree of differentiation.
As shown in Table 4, estrogen positivity was more fre-
quent with well-differentiated tumors, as demonstrated
with both methods (ER-ICA: tau = —0.26; ER-DCC: tau
= —0.24, p < 0.001, respectively).

For progesterone receptors, this was true only with
PgR-ICA (tau = —0.31, p < 0.001) while DCC detected a
more even distribution of receptor data (tau = —0.06, p
= 0.2, ns). The relationship between each single factor of
tumor grading and the receptor content is shown in Ta-
bles 5, 6, and 7.

There was no significant correlation between tubular
differentiation and estrogen receptor content, irrespec-
tive of the employed method (ER-ICA: tau = —0.03, p
= (0.25; ER-DCC: tau = —0.09, p = 0.1). The tubular
growth pattern was significantly associated with proges-
terone receptor positivity with ICA (tau = —0.21, p
=(0.01), which could not be detected with DCC (tau
= —0.0002, p = 1.0).

Estrogen receptor-positive tumors were preferably as-
sociated with low-grade nuclear polymorphism (ER-
ICA: tau = —0.27; ER-DCC: tau = —-0.20, p < 0.001,
respectively). This was also noted for the progesterone
receptor when determined by ICA (tau = —0.32, p
< 0.001) as well as DCC (tau = —0.13, p < 0.05).

There was a significant association of the rate of mito-
sis and the estrogen receptor content. About 90% of pa-
tients with carcinoma exhibiting a low mitotic rate (0-1)
were estrogen receptor positive with both methods (ER-
ICA: tau = —0.25; ER-DCC: tau = —0.25, p < 0.001,
respectively).

The progesterone receptor content significantly corre-
lated with the above subfactor only with ICA (tau
= —0.30, p < 0.001). A rather homogenous distribution

ble 3. RELATIONSHIP BETWEEN RECEPTOR STATUS AND HISTOLOGIC TUMOR TYPE

ER-ICA ER-DCC PGR-ICA PGR-DCC
No. of No. of

ER-ICA-DCC Pos. Neg. Pos. Neg. PGR-ICA-DCC Pos. Neg. Pos. Neg.

Invasive ductal NOS 187/150 146 41 111 39 108/154 60 48 90 64
(78) (22) (74) (26) (56) (44) (58) (42)

“Scirrhous-ca.” 63/49 54 9 40 9 31/48 21 10 21 27
(86) (14) (82) (18) (68) (32) (44) (56)

Lobular ca. 19/15 17 2 12 3 11/15 9 2 8 7
(89) (11) (80) (20) (82) (18) (53) (47)

Tubular ca. 21/18 18 3 15 3 13/18 1 2 13 5
(86) (14) (83) (a7 (86) (14) (72) (28)

Mucinous ca. 7/6 6 1 5 1 3/5 2 1 3 2

Medullary ca. 2/2 0 2 0 2 2/2 0 2 0 2

Chi-square tests, NS.
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Table 4. RELATIONSHIP BETWEEN

RECEPTOR STATUS AND HISTOLOGIC

TUMOR GRADE
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Table 6. RELATIONSHIP BETWEEN
RECEPTOR STATUS AND NUCLEAR

POLYMORPHISM

Grading Nuclear Polymorphism

Receptor Status 1 2 3 Receptor Status Low Grade Medium Grade High Grade
ER-ICA (N = 299) ER-ICA (N = 299)

Positive 52 (94%) 141 (86%) 48 (59%) Positive 51 (98%) 172 (84%) 18 (43%)

Negative 3 (6%) 22 (14%) 33 (41%) Negative 1 (2%) 33 (16%) 24 (57%)
ER-DCC (N = 240) ER-DCC (N = 240)

Positive 39 (89%) 111 (82%) 34 (56%) Positive 34 (87%) 138 (80%) 12 (41%)

Negative 5(1%) 24 (18%) 28 (44%) Negative 5 (13%) 34 (20%) 17 (59%)
PGR-ICA (N = 168) PGR-ICA (N = 168)

Positive 20 (74%) 65 (71%) 18 (36%) Positive 22 (85%) 73 (65%) 8 (27%)

Negative 7 (26%) 26 (29%) 32 (64%) Negative 4 (15%) 39 (35%) 22 (73%)
PGR-DCC (N = 242) PGR-DCC (N = 242)

Positive 24 (54%) 81 (60%) 30 (48%) Positive 24 (61%) 102 (59%) 9 (30%)

Negative 20 (46%) 54 (40%) 33 (52%) Negative 15 (39%) 72 (41%) 20 (70%)

of progesterone receptor data was seen with DCC (tau
= —0.10, p = 0.1, ns).

Menopausal Status

As shown in Table 8 the DCC method revealed no
significant association between estrogen and progester-
one receptor distribution and the menopausal status
(ER-DCC: p = 0.41; PgR-DCC: p = 0.67). This is also
true for PgR-ICA (p = 1.0, ns) while ER-ICA yielded a
significant positive correlation with a trend towards
higher positivity in older women (p = 0.01).

Table 5. RELATIONSHIP BETWEEN
RECEPTOR STATUS AND TUBULAR

DIFFERENTIATION

Size of Tumor and Lymph Node Status

The percentage of estrogen positive tumors signifi-
cantly decreased with tumor size (DCC: tau = —0.12, p
< 0.05). This was not demonstrated with ER-ICA (tau
= —0.05, p = 0.15, ns) The percentage of receptor posi-
tive tumors decreased with tumor size with ICA and
DCC, although no significant correlation was observed
(PgR-ICA: tau = —0.15, p = 0.15; PgR-DCC: tau
= —0.06, p = 0.1, ns). There was no statistically signifi-
cant correlation between lymph node status and both
receptors with either method (ER-ICA: tau = —0.02, p
= 0.3, ns; ER-DCC: tau = —0.04, p = 0.2 ns; PgR-ICA:
tau = —0.01, p = 0.45; PgR-DCC: tau = 0.06, p = 0.2)
(Table 9).

Table 7. RELATIONSHIP BETWEEN

RECEPTOR STATUS AND RATE OF MITOSIS

Tubular Differentiation Rate of Mitosis
Receptor Status High Intermediate Low Receptor Status 0-1/HPF 2/HPF 3 or more/HPF
ER-ICA (N = 299) ER-ICA (N = 299)
Positive 16 (84%) 95 (82%) 130 (79%) Positive 69 (93%) 128 (86%) 44 (58%)
Negative 3 (16%) 21 (18%) 34 (21%) Negative 5 (7%) 21 (14%) 32 (42%)
ER-DCC (N = 240) ER-DCC (N = 240)
Positive 11 (92%) 76 (79%) 96 (73%) Positive 54 (90%) 95 (80%) 35 (56%)
Negative 1(8%) 20 (21%) 36 (27%) Negative 6 (10%) 23 (20%) 27 (44%)
PGR-ICA (N = 168) PGR-ICA (N = 168)
Positive 9 (75%) 50 (71%) 44 (51%) Positive 27 (73%) 61 (71%) 15 (33%)
Negative 3 (25%) 20 (29%) 42 (49%) Negative 10 (27%) 25 (29%) 30 (67%)
PGR-DCC (N = 242) PGR-DCC (N = 242)
Positive 6 (50%) 54 (57%) 75 (56%) Positive 34 (58%) 74 (61%) 27 (43%)
Negative 6 (50%) 41 (43%) 60 (44%) Negative 25 (42%) 47 (39%) 35 (57%)
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Table 8. RELATIONSHIP BETWEEN RECEPTOR STATUS AND MENOPAUSAL STATUS

ER-DCC
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PGR-DCC

ER-ICA PGR-ICA
Menopausal No. of No. of
Status ER-ICA-DCC Pos. Neg. Pos. Neg. PGR-ICA-DCC Pos. Neg. Pos. Neg.
Premenopausal 51/40 34 17 28 12 35/40 21 14 24 16
(60%) (33%) (70%) (30%) (60%) (40%) (60%) (40%)
Postmenopausal 248/200 207 41 156 44 133/202 82 51 111 91
(83%)  (17%)  (78%)  (22%) (62%)  (38%)  (55%)  (45%)

RELATIONSHIP BETWEEN SUBFACTORS
OF ICA AND PROGNOSTIC FACTORS

Staining Intensity

For the estrogen receptor, there was a highly signifi-
cant negative correlation of SI and grading, nuclear poly-
morphism, and rate of mitosis (p < 0.001, respectively).
On the other hand, there was a significant positive corre-
lation with the menopausal status (p < 0.01). For the
progesterone receptor, there was a significant negative
correlation between SI and grading, nuclear polymor-
phism, rate of mitosis (p < 0.001 respectively), and tubu-
lar differentiation (p < 0.02).

Percentage of Positive Cells

Estrogen receptor analysis revealed that this subfactor
of ICA had a significant negative correlation with grad-

ing, nuclear polymorphism, rate of mitosis, and tumor
size (p < 0.001 respectively), while there was a positive
correlation with the menopausal status (p < 0.002). Pro-
gesterone receptor analysis showed a negative correla-
tion with grading, nuclear polymorphism, rate of mitosis
(p < 0.001 respectively), and tubular differentiation (p
< 0.002). Additionally, ductal invasive NOS tumors
yielded a significantly higher number of samples with
less than 10% positive cells than the other histologic tu-
mor types included in the statistical analysis (p = 0.01).
There was no correlation of subfactors with any other
prognostic factor (data not shown).

DISCUSSION

In our patients, an increased incidence of receptor-pos-
itive tumors occurred, especially with regard to estrogen
receptors. This may be due to the high percentage of

Table 9. RELATIONSHIP BETWEEN RECEPTOR STATUS AND SIZE OF TUMOR AS WELL AS

MPH NODE STATUS

ER-ICA

ER-DCC

PGR-ICA PGR-DCC

No. of
ER-ICA-DCC Pos. Neg. Pos.

No. of
Neg. PGR-ICA-DCC Pos. Neg. Pos. Neg.

Tumor size
T, 160/122 131 29 99
(82%) (18%) (81%)
T, 116/100 97 19 76
(84%) (16%) (76%)
Taa 23/18 13 10 9
(56%) (44%) (50%)
Lymph node status
Negative 183/144 149 34 113
(81%) (19%) (78%)
1-3 Pos. nodes 70/59 57 13 45
(81%) (19%) (76%)
4-10 Pos. nodes 35/29 26 9 19
(74%) (26%) (65%)
More than
10 pos. nodes 11/8 9 2 7
(82%) (18%) (87%)

23 88/124 59 29 73 51
(19%) 67%)  (33%)  (59%)  (41%)
24 66/100 39 27 53 47
(24%) (59%)  (41%)  (53%)  (47%)
9 14/18 5 9 9 9
(50%) (36%)  (64%)  (50%)  (50%)
31 103/146 63 40 76 70
(22%) 61%)  (39%)  (52%)  (48%)
14 40/61 27 13 42 19
(24%) 67%)  (33%)  (69%)  (31%)
10 22/27 11 11 13 14
(35%) (50%)  (50%)  (48%)  (52%)
1 3/8 2 1 7 1
(13%) (67%)  (33%)  (87%)  (13%)
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postmenopausal women in this series. The choice of the
cut-off point for the IRS estimation with the ICA
method will have to be further validated by therapeutic
studies, in particular by follow-up trials with long-term
observation.

The overall agreement of ER-ICA with ER-DCC in
our series essentially corresponds to the recently re-
ported percentage of 84%.2! For the progesterone recep-
tor, two reports have stated an incidence of positivity of
38 and 48%, respectively.?> In a series investigated by
the Finsen Institute, 70% of cases were PgR positive.?*

The concordant findings we obtained for different
methods to determine the progesterone receptor content
are in agreement with the literature.'?

Although correlation analysis of DCC and ICA meth-
ods yielded a strong correlation for both receptors in our
series, we were not able to show a perfect correlation
between the two assays (ER: tau-c = 0.44, p < 0.000001;
PgR: tau-c = 0,35, p < 0.000001). Therefore we believe
that due to the different nature of both assays it is not
possible to substitute one test by the other at the present
time. However one might be able to evaluate a definitive
role of the ICA method after prospective trials employ-
ing both assays. On the other hand, this will be possible
only if a direct, perfect correlation between the different
cut-offs in both assays can be achieved.

Previous studies on the relationship of ER content and
prognostic factors have yielded heterogeneous data.
While some investigators demonstrated a relation-
ship,?*-%" others did not.25-3°

In our series, there was a statistically significant corre-
lation between the histologic tumor grade and the steroid
receptor content with all methods of determination, ex-
cept for PgR-DCC. Nuclear polymorphism as well as the
rate of mitosis showed similar results. As for histologic
grading, there was no correlation between the rate of
mitosis and the progesterone receptor content deter-
mined by DCC.

Regarding the growth pattern, only PgR-ICA yielded a
statistically significant correlation. In contrast to other
groups*'*2 we found no correlation between estrogen re-
ceptor content and growth pattern. In agreement with
other authors®*3* we were able to demonstrate that nu-
clear features had a stronger impact on the prognosis of
various subsets of breast cancer patients than the growth
pattern,3°-38

Our explanation for the controversial results of the
progesterone correlation analysis with grading and sev-
eral subfactors is only speculative. Controversial data
may be due to technical problems caused by the higher
susceptibility of the progesterone receptor to storage
conditions, the preparation of cytosol and alterations of
the epitope during the fixation procedure.

These problems could produce different results for the

Steroid Receptors in Primary Breast Cancer 19

different assays. In any case, there was a trend towards a
negative correlation, i.e., a higher percentage of proges-
terone receptor-positive tumors in the group with higher
tumor differentiation.

In line with this, we found a lower percentage of PgR
values > 10 fmol/mg cytosol than PgR-ICA values > 1in
the prognostically favorable groups (grading 1, low-grade
nuclear polymorphism, mitosis rate 0-1/high-power
field).

Controversial data have been reported with regard to
the correlation of tumor size and receptor content.
Berger®® detected no correlation between receptor con-
tent and tumor size with ICA, while Neumann® found
lower PgR-ICA values with increasing tumor size.
Thorpe*! saw a correlation of tumor size and ER content
on DCC. Reiner* found a statistically significant nega-
tive correlation between tumor size and estrogen recep-
tor positivity only with ER-ICA.

The aforementioned findings reflect our results, yield-
ing a correlation exclusively for the biochemically deter-
mined estrogen receptor content. An indirect relation-
ship via the correlation of tumor size and grading, as
determined in our collective (data not shown), is conceiv-
able. This, however, does not explain the isolated occur-
rence of this phenomenon encountered with ER-DCC.

Our data confirm the independence of the receptor
content from the lymph node status, as already stated in
various other reports’®2"-2832 and suggest an indepen-
dent prognostic validity of the hormone receptors for
breast cancer.

The progesterone receptor is expressed irrespective of
the menopausal status,”!! which is confirmed by our re-
sults. The statistically significant relationship between
menopausal status and ER-ICA, as seen in our series, isa
matter of controversy in several reports.'’"?3"42 ER-
DCC revealed the same tendency, without reaching sta-
tistical significance.

Lobular carcinoma revealed a high incidence of ER
positivity with both methods. While this is in agreement
with other findings with regard to ER-ICA!"* the inci-
dence of ER positivity as determined with DCC for lobu-
lar carcinoma remains controversial.2%2%2%3!

Contrary to Pertschuk, who reported preliminary data
about a correlation between immunohistochemically
determined PgR values and the histopathologic tumor
type,*? lobular carcinoma had an increased incidence of
positivity in our series paralleled by a strikingly low inci-
dence of receptor positivity with PgR-DCC.

Tubular carcinoma was commonly found to be recep-
tor positive in our series in accordance with reports in
the literature.*>* DCC yielded slightly lower PgR values,
which seems to reflect an occasionally higher content of
connective tissue in these tumors. The well-known ten-
dency of medullary carcinoma towards receptor negativ-
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ity was confirmed in our two patients.?>22%4 However,
the small collective excludes meaningful conclusions.

Mucinous carcinoma predominantly showed positiv-
ity, especially of ER, irrespective of the employed
method of determination. Overall, ductal invasive carci-
noma had the lowest incidence of positivity of all histo-
logic groups with a relevant number of cases.

In theory, tumors with a high connective tissue con-
tent and thus low cellularity could produce discordant
results (DCC-negative/ICA-positive).'® We have there-
fore subject ductal invasive tumor samples with this tis-
sue composition to separate investigation.

In our study this discordance was demonstrated for
the progesterone receptor, without reaching statistical sig-
nificance.

Our data confirm a high incidence of receptor-positive
tumors in prognostically favorable subgroups, e.g., tubu-
lar carcinoma. This implication could not be substan-
tiated with PgR-DCC, which proved to be the only
method where no correlation with the histologic grading
was observed. In patients with mucinous carcinoma,
which is a prognostically favorable subgroup of breast
cancer, we found a high rate of ER positivity with both
methods. An evaluation of the PgR status was not possi-
ble due to the small number of cases.

To evaluate the respective role of both subfactors used
in the IRS estimation, we performed a correlation analy-
sis of both subfactors with the prognostic parameters as
well as with histologic tumor types. While grading and
nuclear features showed a highly significant correlation
with both subfactors in all assays, tubular differentiation
only revealed a significant negative correlation with
PgR-ICA. This is in agreement with the fact that only in
this assay there was a significant correlation of PP with a
certain histologic tumor type, i.e., a significantly higher
incidence of < 10% positive cells for ductal invasive
NOS carcinoma versus all other histologic types.

The positive correlation between menopausal status
and estrogen receptor expression also affects the subfac-
tor correlation, where both subfactors demonstrate a sig-
nificant relationship.

Interestingly, subfactor analysis revealed that the weak
and statistically not significant negative correlation be-
tween tumor size and ER-ICA was based only on a statis-
tically significant correlation with PP.

A summary of the subfactor correlation analysis might
suggest the conclusion that PP has a stronger impact on
IRS determination than SI. This is in agreement with
prognostic analyses,'>?”*° where PP represented a mean-
ingful parameter with regard to the patient’s outcome,
whereas SI appeared to have no importance.

In conclusion, we were able to demonstrate that im-
munohistochemistry detected a closer correlation be-
tween prognostic factors and receptor data than biochem-
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ical analysis. This is in agreement with a rising number
of reports confirming the superiority of ICA over DCC
receptor determination as a predictive indicator of the
outcome in breast cancer patients.
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